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Introduction: In the past few years, there has been an increasing amount of interest in the properties of
adsorbates on stepped surfaces for a variety of reasons, including enhanced reactivity of steps and nucleation of
overlayer growth. However, very few studies concerning the detailed structure or geometry of adsorbates at
stepped surfaces have been reported, in part because of the relatively low coverage involved, the problems of
isolating adsorbates at step sites, and the lack of long range order which makes the use of diffraction-based
techniques less appropriate.

Methods and Materials: In order to examine the geometry of a molecular adsorbate at step sites on a
metal surface, we have begun an investigation of CO molecules adsorbed at room temperature on the Ni(117)
surface, using the technique of back reflection x-ray standing waves (BRXSW). The advantage of BRXSW for
studying such systems is that the technique does not require long range order in the adsorbate layer, but only
relies on the substrate to produce the standing wave field. In addition, with a new end station featuring a large
hemispherical energy analyzer with multidetection capabilities, we have the sensitivity to probe submonolayer
coverage of most adsorbates, including CO.

Results: This work is being carried out at the X24A Beamline using a new end station and detector as
described above. The measurements we have made consist of back reflection measurements with the photon
beam positioned normal to the (100) terraces of the
Ni(117) surface, which involves tilting the crystal so Ni Step Surface
that the beam is at an angle of ~11.50 with respect
to the surface normal. In this geometry, standing
waves from the (200) back-reflection are produced
at a photon energy of ~3526 eV. For our BRXSW
measurements we record the reflectivity as well as )
the Ni 2p, O 1s, and C 1s core levels as the photon — Series1
energy is scanned over the rocking curve around — Series2
the Bragg peak. We have carried out preliminary —— Series3
measurements for CO/Ni(117) at saturation
coverage (where the CO molecules are M
predominantly in terrace
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Figure 1 Core Level Photoemission spectra of the O1s
and C1s regions for clean Ni(117) and low and high
coverage of CO.



